APPENDIX G

RESULTS AND CHAIN-OF-CUSTODY FORMS FOR SUBSTRATE
UTILIZATION STUDY
AND THEORETICAL ACETATE
REQUIREMENT CALCULATIONS
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THEORETICAL ACETATE REQUIREMENT CALCULATIONS

Equations for reactions of acetate (C,H3;0,") with competing electron acceptors oxygen (O),
nitrate (NOj3") and ClOy4 are as follows [Coates, J. D. et. al. 2000. The diverse microbiology of
(per)chlorate reduction. pp 257-270 In: E.T. Urbansky (ed.) Perchlorate in the Environment.
Environmental Science Research, Vol. 57. Kluwer Academic/Plenum: New York]:

1) CH;COO +ClO; = 2HCO; +H +CI
2) 5CH;COO +8NO; +3H = 10 HCO; + 4 HO + 4 N,
3) CH;COO +20,>2HCO; +H"

Based on influent [C1O4-] of 10 mg/L, influent [NO;5'] of 50 mg/L, and influent [O;] of 8 mg/L,
acetate (abbreviated Ac” here) requirements are as follows:

1) 10 mg/L ClO4/L x 1 mmol Ac-/Immol ClO4 x 59 mg Ac-/mmolAc- x 1 mmol
Cl104-/99.5 mg ClO4- = 5.9 mg Ac-/L

Where 59 mg and 99.5 mg are the molecular weights of 1 mmol of acetate and ClOy,
respectively.

2) 50 mg NOs;/L x 1 mmol NO;7/62 mg NOs™ x 5 mmol Ac/8 mmol NO; x 59 mg Ac
/1 mmol Ac”=29.7 mg Ac/L

Where 62 mg is the molecular weight of 1 mmol of NOs'.

3) 8 mg Oy/L x 1 mmol O,/32 mg O, x 1 mmol Ac/2 mmol O; x 59 mg Ac’/1 mmol
Ac-=74mg Ac/L

Where 32 mg is the molecular weight of 1 mmol of O,.

The total theoretical Ac- requirement based on the above-listed concentrations of electron
acceptors is thus 5.9 mg/L + 29.3 mg/L + 7.4 mg/L = 42.6 mg/L.
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Centrum

Analytical
Laboratories,Inc.
EPA 8015B - Methanol
Client: Center for Env. Microbiology Date Sampled:  04/03/03
Project: Acenol Study Date Received: 04/04/03
Job No.: 22108 Date Analyzed:  04/07/03
Matrix: Water Batch Number: GC28015W0226

Analyst: TPW

Detection Limit Methanol
Sample ID mg/L mg/L
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Centrum
Analytical
Laboratorles, Inc.

EPA 8015B - Methanol

Client: Center for Env. Microbiology Date Sampled:  04/03/03
Project: Acenol Study Date Received: 04/04/03
Job No.: 22108 Date Analyzed: 04/07/03
Matrix: Water Batch Number: GC28015W0227
Analyst: TPW
Detection Limit Methanol
Sample ID mg/L mg/L

N

10-1-24 1.0 120

12-1-24 1.0 220
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Centrum
Analytical
Laboratories, Inc.

Methanol by EPA 8015B

Client: Center for Env. Microbiology Date Sampled:  04/03/03

Project: Acenol Study Date Received: 05/12/03

Job No.: 22307 Date Analyzed: 05/12-15/03

Matrix: Water Batch Number:  GC28015W0236

Analyst: TPW GC28015W0237
GC28015W0238
GC28015W0239

Reporting Limit Methanol
mg/L mg/L

10-1-4 1.0 120

11-1-4 1.0 150

1214 1.0 210

10-1-8 1.0 110
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Centrum
Analytical
Laboratories, Inc.

o Methanol by EPA 80158

Client: Center for Env. Microbiology Date Sampled:  04/03/03

Project: Acenol Study Date Received: 05/12/03

Job No.: 22307 Date Analyzed: 05/12-15/03

Matrix: Water Batch Number: GC28015W0236

Analyst: TPW GC28015W0237
GC28015W0238
GC28015W0239

Reporting Limit Methanol
Sample ID mg/L mg/L

1.0

200
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Centrum
Analytical
Laboratorles, Inc.

Methanol by EPA 8015B

Client: Center for Env. Microbiology Date Sampled:  04/03/03

Project: Acenol Study Date Received:  05/12/03

Job No.: 22307 Date Analyzed: 05/12-15/03

Matrix: Water Batch Number: GC28015W0236

Analyst: TPW GC28015W0237
GC28015W0238
GC28015W0239

Reporting Limit Methanol
Sample ID mg/L mg/L

N
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